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RESEARCH SUMMARY 


Presents land area, commercial timberland area, timber inventory, 
and growth and mortality data based on Resources Evaluation standards. 
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BEAR RIVER AND 


WASATCH FRONT 


INTRODUCTION 


This resource bulletin presents the principal findings of the second forest inven- 
tory of public and private lands, excluding National Forest ownership, in the eight 
county area making up the Bear River and Wasatch Front Working Circles (fig. 1; addi- 
tional information for ownership by land classes is presented in figures 2-5). Field- 
work began in September 1976 and was completed in November 1977. This bulletin does 
not note changes and trends since the statewide inventory of 1961, nor does it contain 
estimates of timber removals. These items will be included in the State Analytical 
Report to be published in the near future. 


The primary objective of Resources Evaluation, a continuing nationwide undertaking 
conducted by the USDA Forest Service, is to provide an assessment of the renewable 
resource situation on the Nation's forests and rangelands. Fundamental to the accomplish- 
ment of this objective are the periodic state-by-state resource inventories. Originally, 
Resources Evaluation--formerly Forest Survey--was authorized by the McSweeney-McNary 
Act of 1928. The current authorization is through the Renewable Resources Research Act 
of 1978. 


The resource inventories for the Rocky Mountain States of Arizona, Colorado, Idaho, 
Montana, New Mexico, Nevada, Utah, Wyoming, and western South Dakota are administered 
by the Intermountain Forest and Range Experiment Station, with headquarters in Ogden, 
Utah. These inventories provide information on the extent and condition of publicly and 
privately owned forest lands, volume of timber, and rates of timber growth and mortality. 
These data, when combined with similar information on Federal lands, provide a basis 
for the formulation of forest policies and programs and for the orderly development and 
use of the resources. 
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Figure 1.--Bear River and Wasatch Front Working Circles, Utah. 
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Figure 2.--Total land area for the Bear 
River and Wasatch Front Working Circles, 


by ownership. 
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Figure 4.--Total area of forest land for 
the Bear River and Wasatch Front Working 


Circles, by ownership. 
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Figure 3.--Total land area for the Bear 
River and Wasatch Front Working Circles, 


by land class. 
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Figure 5.--Area of productive timberland 
for the Bear River and Wasatch Front 
Working Circles, by ownership. 


HIGHLIGHTS 


Area 


@ Forests occupy 1,162 thousand acres (470 thousand hectares), or 12 percent of 
the total public and private land area in the working circles. 


e Of the forest land, 159 thousand acres (64 thousand hectares), almost 14 
percent, is classified as commercial timberland. 


e@ Private ownership accounts for 126 thousand acres (51 thousand hectares), 
nearly four-fifths of the commercial timberland (fig. 6). 


@ Fir-spruce, Douglas-fir, and aspen are the predominant forest types and 
occupy 95 percent of the commercial timberland. Lodgepole pine and cottonwood 
forest types cover the remaining area. 


e Forest land, with the potential to produce from 50 to 84 cubic feet per acre 
per year, accounts for more than half of the commercial timberland, and nearly 80 
percent of such land is privately owned. 


Private 
79% 


County & Municipal 


Bureau of Land 
Management 


Figure 6.--Area of commercial timberland for the Bear 
River and Wasatch Front Working Circles, by ownership 
(excluding National Forest). 


Inventory 


e Growing stock volume amounts to 201 million cubic feet (5.7 million cubic 
meters) and sawtimber volume totals 656 million board feet. ! 


e Rough, rotten, and salvable dead trees comprise 14 million cubic feet (405 
thousand cubic meters), 7 percent of the total timber volume. 


linternational 1/4-inch rule. 


e The largest share of the total growing stock volume is made up of Douglas-fir 
(34 percent) and subalpine fir (27 percent). White fir, Engelmann spruce, limber 
pine, lodgepole pine, pinyon/juniper,* aspen, and cottonwood account for the 
remaining volume. 


e@ Private owners control 77 percent of both the total growing stock and the 
sawtimber volume. 


Growth and Mortality 


@ Net annual growth totals 4,076 thousand cubic feet (115 thousand cubic meters). 
Growth and mortality were not measured for pinyon and juniper trees. 


@e Seventy-eight percent of the total net growth is on private lands. 


@ The annual mortality of 1,540 thousand cubic feet (44 thousand cubic meters) 
offsets 27 percent of the gross annual growth. 


HOW THE INVENTORY WAS CONDUCTED 


The inventory was designed to provide reliable statistics primarily at the state 
and working circle levels. Procedures were as follows: 


1. Initial area estimates were based on the classification of 40,400 sample points 
systematically placed on the latest aerial photographs available. The sample points were 
summarized and grouped into strata for subsequent field sampling. The photo points, 
adjusted to meet known land areas, were used to compute area expansion factors for the 
field stratum means. 


2. Land classification and estimates of timber characteristics and volume were 
based on observations and measurements recorded at 117 ground sample locations. Sample 
trees were selected using a 10-point cluster which includes fixed plots (1/300 acre) 
for trees less than 5.0 inches d.b.h. and variable plots (40 BAF) for trees 5.0 inches 
d.b.h. or larger. 


3. For most species, volume and defect were computed using equations developed 
for the Ashley National Forest. For other species, Kemp's equations were used. 


4. All photo and field data were sent to Ogden, Utah, for editing and were 
punched onto cards and stored for machine computing, sorting, and tabulation. Final 
estimates were based on statistical summaries of the data. 


DATA RELIABILITY 


Individual cells within tables should be used with caution. Some are based on very 
small sample sizes and so result in high sampling errors. The standard error percents 
shown in tables 1 and 2 were calculated at the 67 percent confidence level. 


?Although pinyon/juniper usually occurs on unproductive forest land, when it occurs 
in mixtures with other species on productive sites, it is reported in the commercial 
timberland statistics. 


Table 1.--Area of forest land and percent standard error for the Bear River 
and Wasatch Front Working Cireles, 1977 


: Softwood types Hardwood types : All types 


Téen : Percent: : Percent: : Percent 
Acres :standard: Acres :Standard: Acres :Standard 
error : : error : : error 
Commercial timberland 98,115 10.9 60,715 18.9 158,830 Use 
Other forest land: 
Unproductive nonreserved 534,576 1.6 455,721 2.8 990,297 IS) 


Table 2.--Net volwne, net annual growth, and annual mortality of growtng stock and sawtimber on 
commeretal timberland, wtth percent standard error for the Bear River and Wasatch 
Front Working Circles, 1977 


: Softwoods : Hardwoods : All species 
ion : Percent: : Percent: : Percent 
Volume’ :standard: Volume :standard: Volume’ :standard 
error : 3. error: : : error 
Net volume: 
Growing stock (M cubic feet) 176,219 11e9 25 ,074 2517 201,293 10.8 
Sawtimber (M board feet!) 642,064 12:43 13,457 48.8 655,521 L2ua 


Net annual growth: 
Growing stock (cubic feet) 2,803,836 21.42 1,271,879 30.5 4,075,715 17.8 


Sawtimber (board feet!) 135277, 412 21.7: 426,932 53.0 13,704,344 Pall 
Annual mortality: 

Growing stock (cubic feet) 1,283,515 35.4 256,655 50.1 1,540,170 ii eau 

Sawtimber (board feet?!) 4,544,500 39.1 56,345 7037 4,600,845 38.8 


lInternational 1/4-inch rule. 


TERMINOLOGY AND DATA TABLES 


The following section contains definitions that are relevant to the timber resource 
data presented in this resource bulletin. Forest area and timber resource data for the 
Bear River and Wasatch Front Working Circles, Utah, are displayed in tables 3 through 
25% 


TERMINOLOGY 
Land 


Bureau of the Census.--Area of dry land and land temporarily or partly covered by 
water, such as marshes, swamps, and river flood plains; streams, sloughs, estuaries, and 
canals less than 1/8 of a statute mile in width; and lakes, reservoirs, and ponds less 
than 40 acres in area. Includes noncensus water. See definition below. 


Water 


Census water.--As defined by the Bureau of the Census, streams, sloughs, estuaries, 
and canals more than 1/8 of a statute mile in width; and lakes, reservoirs, and ponds 
more than 40 acres in area. 


Noncensus water.--The same as defined by the Bureau of the Census, except minimum 
width of streams, sloughs, estuaries, and canals is 120 feet and minimum size of lakes, 
reservoirs, and ponds is 1 acre. 


Land Use Classes 


Forest Jand.--Land at least 16.7 percent stocked by forest trees of any Size, or 
formerly having had such tree cover, and not currently developed for nonforest use. 


Commercial timberland.--Forest land producing or capable of producing crops of 
industrial wood and not withdrawn from timber utilization. (Areas qualifying have the 
capability of producing in excess of 20 cubic feet per acre per year of industrial wood 
under management. Currently inaccessible and inoperable areas are included, except 
when the areas involved are small and unlikely to become suitable for production of 
industrial wood in the foreseeable future. ) 


Productive-reserved forest land.--Forest land sufficiently productive to qualify 
as commercial timberland, but withdrawn from timber utilization through statute, admini- 
strative designation, or exclusive use for Christmas tree production. 


Other forest land.--Forest land incapable of producing 20 cubic feet per acre of 
industrial wood under management, because of adverse site conditions; includes both 
reserved and nonreserved forest land. 


Nonforest land.--Land that has never supported forests and lands formerly forested 
where use for timber management is precluded by development for other uses. 


Public Ownership Classes 


National Forest lands.--Federal lands legally designated as National Forest or 
purchase units and other lands under the administration of the Forest Service, including 
experimental areas and Bankhead-Jones Title III lands. 


Bureau of Land Management lands.--Federal lands administered by the Bureau of Land 
Management. 


Indian lands.--Tribal lands held in fee by the Federal Government, but administered 
for Indian tribal groups and Indian trust allotments. 


State lands.--Lands owned by States, or lands leased to these governmental units for 
50 years or more. 


County and municipal lands.--Lands owned by counties and local public agencies or 
municipalities, or lands leased to these governmental units for 50 years or more. 


Private Ownership Classes 


Forest industry lands.--Lands owned by companies or individuals operating wood- 
processing plants. 


Farmer-owned lands.--Lands owned by farm operators. (These exclude lands leased 
by farm operators from such nonfarm owners as railroad companies and States.) 


Miscellaneous Federal lands.--Federal lands other than the following: (1) National 
Forest lands; (2) lands administered by the Bureau of Land Management; and (3) Indian 
lands. 


Other private lands.--Privately owned lands other than forest industry and farmer- 
owned lands. 


Forest Type and Tree Species 


Forest types.--A classification of forest land based upon the species forming a 
plurality of live-tree stocking. 


Forest trees.--Woody plants having a well-developed stem and usually more than 12 
feet in height at maturity. 


Commercial species.--Tree species presently or prospectively suitable for industrial 
wood products. 


Softwoods.--Coniferous trees, usually evergreen, having needles or scalelike leaves. 


Hardwoods. --Dicotyledonous trees, usually broad-leaved and deciduous. 


Area Condition Classes 


Stocking.--Stocking is an effort to express the extent to which growing space is 
effectively utilized by present or potential growing stock trees of commercial species. 
"Percent of stocking" is synonymous with "percentage of growing space occupied" and mean 
ratio of actual stocking to full stocking for comparable sites and stands. Basal area 
is used as a basis for measuring stocking. 


"Stocking percentages" express current area occupancy in relation to specified 
standards for full stocking based on number, size, and spacing of trees considered 
necessary to fully utilize the forest land. 


Full utilization of the site is assumed to occur over a range of basal area. AS 
an interim guide, 60 percent of the normal yield table values has been used to establish 
the lower limit of this range which represents full-site occupancy. This is called 
100-percent stocking. The upper limit of full stocking has been set at 132 percent. 
Sites with less than 100-percent stocking represent understocking with less than full- 
site occupancy. Overstocking is characterized by sites with over 133 percent stocking. 


Class 10.--Areas fully stocked (100 to 132 percent) with desirable trees and not 
overstocked (133 percent-or more). 


Class 20.--Areas fully stocked with desirable trees, but overstocked with all live 
trees. 


Class 30.--Areas medium to fully stocked (60 to 99 percent) with desirable trees 
and with less than 30 percent of the area controlled by other trees and/or inhibiting 
vegetation or surface conditions that will prevent occupancy by desirable trees. 


Class 40.--Areas medium to fully stocked with desirable trees and with 30 percent 
or more of the area controlled by other trees and/or conditions that ordinarily prevent 
occupancy by desirable trees. 


Class 50.--Areas poorly stocked (16.7 to 59 percent) with desirable trees, but fully 
stocked with growing stock trees. 


Class 60.--Areas poorly stocked with desirable trees, but with medium to full 
stocking of growing stock trees. 


Class 70.--Areas nonstocked (less than 16.7 percent) or poorly stocked with 
desirable trees, and poorly stocked with growing stock trees. 


Class 80.--Low-risk old-growth stands. 
Class 90.--High-risk old-growth stands. 


Nonstocked.--Areas less than 16.7 percent stocked with growing stock trees. 


Class of Timber 


Growing stock trees.--Live trees of commercial species qualifying as desirable or 
acceptable trees. (Excludes rough, rotten, and dead trees.) 


Desirable trees.--Growing stock trees (a) having no serious defect in quality 
limiting present or prospective use for timber products; (b) of relatively high vigor; 
and (c) containing no pathogens that may result in death or serious deterioration before 
rotation age. 


Acceptable trees.--Growing stock trees that meet specified standards of size and 
quality, but do not qualify as desirable trees. 


Rough trees.--(1) Live trees that do not contain at least one 12-foot saw log or 
two noncontiguous saw logs, each 8 feet long or longer, now or prospectively, and/or 
do not meet Rocky Mountain Regional specifications for freedom from defect primarily 
because of roughness or poor form; (2) all live trees of noncommercial species. 


Rotten trees.--Live trees that do not contain at least one 12-foot saw log or two 
noncontiguous saw logs, each 8 feet long or longer, now or prospectively, and/or do not 
meet Rocky Mountain Regional specifications for freedom from defect primarily because of 
rot; that is, when more than 50 percent of the cull volume (cubic-foot basis) in a tree 
is rotten. 


Salvable dead trees.--Standing or down dead trees that are considered merchantable 
by Rocky Mountain Regional standards. 


Saw-log portion.--That part of the bole of sawtimber trees between the stump and 
the saw-log top. A 1-foot stump is used. 


Upper-stem portion.--That part of the bole of sawtimber trees above the saw-log 


top to a minimum top diameter of 4.0 inches outside bark or to the point where the 
central stem breaks into limbs, whichever occurs first. 


Tree Size Classes 


Seedlings.--Live trees less than 1.0 inch in diameter at breast height. 


Saplings.--Trees 1.0 to 4.9 inches in diameter at breast height. 


Poletimber trees.--Trees at least 5.0 inches in d.b.h., but smaller than sawtimber 
size. 


Sawtimber trees.--Trees exceeding poletimber size. In the Intermountain States, 
the minimum d.b.h. for softwood sawtimber is 9.0 inches and for hardwood, 11.0 inches. 


Volume 


Cull volume.--Portions of a tree's volume that are not usable for industrial wood 
products because of rot, form, or other defect. 


Net volume.--Gross volume less deductions for cull. 


Growing stock volume.--Net volume in cubic feet of live sawtimber trees and live 
poletimber trees from stump to a minimum 4.0-inch top (of central stem) outside bark. 
Net volume equals gross volume less deduction for rot and missing bole sections. 


Sawtimber volume.--Net volume in board feet of sawtimber trees of commercial species. 
Net volume equals gross volume less deduction for rot, sweep, crook, and other defects 
that affect use for lumber. 


Growth and Mortality 


Net annual growth.--The increase in net growing stock volume of a specified size 
class for a specific year. (Components of net annual growth include the increment in 
net volume of trees at the beginning of the specific year surviving to its end, plus 
net volume of trees reaching the size class during the year, minus the net volume of trees 
that died during the year, minus the net volume of trees that became rough or rotten 
trees during the year.) 


Mortality.--Number or sound-wood volume of growing stock trees dying from natural 
causes during a specified period, usually annually. 


Site 


Site class.--A classification of forest land in terms of inherent capacity to grow 
crops of industrial wood. 


Site classifications are based upon the mean net annual growth of growing stock 
(not including thinnings or mortality loss) attainable at culmination of mean net annual 
growth over age. Height-age relationships are usually used as indicators of the 
specified volume-site class. 


Stand-Size Classes 


Sawtimber stands.--Stands at least 16.7 percent stocked with growing stock trees, 
with half or more of total stocking in sawtimber or poletimber trees, and with sawtimber 
stocking at least equal to poletimber stocking. 


Poletimber stands.--Stands at least 16.7 percent stocked with growing stock trees 


in which half or more of this stocking is in poletimber and/or sawtimber trees, and with 
poletimber stocking exceeding that of sawtimber. 


10 


Sapling-seedling stands.--Stands at least 16.7 percent stocked with growing stock 
trees in which more than half of the stocking is saplings and/or seedlings. 


Nonstocked land.--Commercial timberland less than 16.7 percent stocked with growing 
Stock Crees: 


Table 3.--Zotal land and water area tn the Bear River and Wasatch 
Front Working Circles by ownershtp class, 1977 


Ownership class Acres Hectares 
National Forest 786,167 Sree 
Bureau of Land Management Seals, O81. 1,284,308 
Indian 19),.132 Te GE 
Miscellaneous Federal 68,376 Zila OVAL 
State 569,773 230,580 
County and municipal 26,584 10,758 
Private 6,216,419 PD sisi HOS) 

Total land area 10,860,032 4,394,917 
Census water 1,295), 560 524,216 
Gross area! 2S SoZ AS SS 


1y.S. Bureau of the Census, land and water area of the United States, 1970. 


Table 4.--Total land area in the Bear River and Wasatch Front Working Circles 
by major land elass and ownership class, 1977 


Ownership class 


Land class : Public Private 

Acres : Hectares : Acres : Hectares 

Commercial timberland 32,684 S227, 126,146 51,049 

Productive reserved 0 0 0 0 
Other forest land: 

Unproductive reserved 13,208 5,345 0 0 

Unproductive nonreserved 398 ,488 161,263 591,809 239 ,498 

Total forest land 444 , 380 179,835 717,955 290,547 

Nonforest land 3,413,066 Sol 224 5,498,464 2), 2251, 159 


Total land area 3,857,446 1,561,059 6,216,419 2,515,706 


ll 


Table 5.--Area of commercial timberland in the Bear River and Wasatch Front Working 
Ctreles by forest type, stand-size class, and site class, 1977 


Forest type and 


stand-size 


Douglas-fir: 


Sawtimber 

Poletimber 
Sapling and 
Nonstocked 


Total 
Fir-spruce: 


Sawtimber 
Poletimber 
Sapling and 
Nonstocked 


Total 


class 


seedling 


seedling 


Lodgepole pine: 


Sawtimber 

Poletimber 
Sapling and 
Nonstocked 


Total 
Aspen: 


Sawtimber 

Poletimber 
Sapling and 
Nonstocked 


Total 
Cottonwood: 


Sawtimber 

Poletimber 
Sapling and 
Nonstocked 


Total 
All types: 


Sawtimber 

Poletimber 
Sapling and 
Nonstocked 


Total 


seedling 


seedling 


seedling 


seedling 


Site class : All 
120+ : 85-119 50-84 20-49 : classes 
- oe ee ee eee Ke Aeres - ----------- 
-- ZT 9 16,799 17,183 36,761 
-- 2,755 -- -- Zh55 
-- 5,534 16,799 17,183 39,516 
-- 8,128 30,608 Le S14 50,050 
-- -- -- 2,878 2,878 
ae zt 2,892 -- 2,892 
-- 8,128 33,500 14,192 55,820 
—_ nee a= 2,779 25779 
= __ — DA RAES) RPO S) 
= Se 5002 -- 5,602 
= -- 16,779 11,078 27,857 
= -- 8,118 a aTAS: 21,893 
— -- 30,499 24 , 853 55,352 
nee ae = 5, 363 5,363 
co Sie rs 5, 363 5,363 
-- 10,907 53,009 36,639 100,555 
ae -- 16,779 13,956 30,735 
aa. == 11,010 135775 24,785 
— 2,755 -- - 2,755 


158,830 


80,798 64,370 


Table 6.--Area of publicly owned commercial timberland in the Bear River 
and Wasateh Front Working Circles by forest type, stand-stze 


class, and stte class, 1977 


Forest type and : Site class 
stand-size class : 120+ : 85-119 : 50-84 
Douglas-fir: 
Sawtimber -- 747 SS) 
Poletimber -- ss as 
Sapling and seedling -- = aS 
Nonstocked se 545 ae 
Total -- 1,292 SASilal 
Fir-spruce: 
Sawtimber -- 1,886 T5 DUS 
Poletimber -- Sc =e 
Sapling and seedling -- -- 276 
Nonstocked -- Be a 
Total -- 1,886 7,789 


Lodgepole pine: 


Sawtimber == = aes 
Poletimber at =e =" 
Sapling and seedling -- == == 
Nonstocked == ae Se 


Total = ms = 
Aspen: 

Sawtimber = ae 1,064 

Poletimber -- =e 25525 


Sapling and seedling -- -- 1,194 
Nonstocked == = za 


Total -- -- 4,583 
Cottonwood: 


Sawtimber =< ae = 
Poletimber se = =e 
Sapling and seedling -- — = 
Nonstocked =o == =e 


Total -- ae a2 
All types: 


Sawtimber -- Zoo >, 12,488 
Poletimber -- -- 225 
Sapling and seedling -- -- 1,470 
Nonstocked -- 545 -- 


Total = 5 plge 16,283 


1S 


13,223 


All 


: classes 


32,684 


Table 7.--Area of privately owned commercial timberland in the Bear River 
and Wasatch Front Working Circles by forest types stand-stze 
class, and site class, 1977 


Forest type and 
stand-size class 


Douglas-fir: 


Sawtimber 
Poletimber 
Sapling and seedling 
Nonstocked 


Total 
Fir-spruce: 


Sawtimber 
Poletimber 
Sapling and seedling 
Nonstocked 


Total 
Lodgepole pine: 


Sawtimber 
Poletimber 
Sapling and seedling 
Nonstocked 


Total 
Aspen: 


Sawtimber 
Poletimber 
Sapling and seedling 
Nonstocked 


Total 
Cottonwood: 


Sawtimber 
Poletimber 
Sapling and seedling 
Nonstocked 


Total 
All types: 


Sawtimber 
Poletimber 
Sapling and seedling 
Nonstocked 


Total 


Site class 


120+ —— =" Ses5= 119 
a, 2,032 
= 2,210 
- 4,242 


14 


50-84 


12,888 


12,888 


23,095 


2,616 


25.711 


20-49 


13,098 


13,098 


8,288 
DATS 


All 


: classes 


2,210 
30,228 


37,625 
2 
2,616 


42,354 


25032 


4,713 


76,926 
26,402 
20,608 

2,210 


126,146 
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The Intermountain Station, headquartered in Ogden, 
Utah, is one of eight regional experiment stations charged 
with providing scientific knowledge to help resource 
managers meet human needs and protect forest and range 
ecosystems. 

The Intermountain Station includes the States of 
Montana, Idaho, Utah, Nevada, and western Wyoming. 
About 23] million acres, or 85 percent, of the land area in the 
Station territory are classified as forest and rangeland. These 
lands include grasslands, deserts, shrublands, alpine areas, 
and well-stocked forests. They supply fiber for forest in- 
dustries; minerals for energy and industrial development; and 
water for domestic and industrial consumption. They also 
provide recreation opportunities for millions of visitors each 
year. 

Field programs and research work units of the Station 
are maintained in: 


Boise, Idaho 


Bozeman, Montana (in cooperation with Montana 
State University) 


Logan, Utah (in cooperation with Utah State 
University) 


Missoula, Montana (in cooperation with the 
University of Montana) 


Moscow, Idaho (in cooperation with the Univer- 
sity of Idaho) 


Provo, Utah (in cooperation with Brigham Young 
University) 


Reno, Nevada (in cooperation with the University 
of Nevada) 


